DNA vaccine against human papillomavirus type 16: modifications of the E6 oncogene.
Since its discovery, DNA vaccination has become an effective strategy for the development of vaccines against cancer including cervical carcinoma (CC). The formation of CC is associated with human papillomavirus (HPV) infection. Viral E6 and E7 oncoproteins are suitable targets for therapeutic vaccination. To adapt the HPV16 E6 oncogene for DNA immunisation, we performed several modifications. First we fused the E6 gene with the 5' or 3'-terminus of the Escherichia coli beta-glucuronidase (GUS) gene and showed enhanced immunogenicity of the 3' fusion (GUS.E6). Then, as the E6 oncogene contains two alternative introns that result in the production of truncated forms of the E6 protein, we abolished the 5' splice site in the E6 gene. This modification completely eliminated the expression of the truncated E6 transcripts and thus increased the production of the full-length E6 protein. At the same time, it moderately reduced the immunogenicity of the modified non-fused (E6cc) or fused (GUS.E6cc) genes, probably as a consequence of the substitution in the immunodominant E6 epitope following the abolishment of the splice site. Furthermore, we reduced the oncogenicity of the E6 protein by two point mutations (E6GT) that, together, prevented E6-mediated p53 degradation. Finally, we constructed the GUS.E6GT gene characterized by enhanced safety and immunogenicity when compared with the wild-type E6 gene.